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Introduction 
The Early Miocene bonebed from the Thomas Farm, Gilchrist 
County, Florida, was discovered in the Spring of 1931 by J. 
Clarence Simpson of the Florida State Geological Survey. Mr. 
Simpson was in the area investigating a reported archaeological 
site situated on an abandoned farm. The bone fragments that he 
found in an earth pile left from an old dug well were correctly 
identified by him as fossil rather than archaeological. A few 
weeks later, he returned to this site and opened the first 
investigation pit some sixty feet west of the old well. The 
fossil material collected was sent to Dr. G. G. Simpson, then at 
the American Museum of Natural History,for study. Because of 
Dr. Simpson's expressed interest, more material was collected 
and in 1932 he published on this material. 
The Thomas Farm bonebed is unique because it is the only 
extensive terrestial vertebrate locality of mid-Cenozoic age 
east of the High Plains. Most of the Tertiary vertebrate 
localities found east of the High Plains are marine in origin 
and g~ve little if any indication of the terrestial fauna. 
Among the fossil vertebrates from this locality, horses are 
especially important, for in the early Miocene the horses were 
changing from a brachydont, low-crowned dentition with either 
fully or partially formed roots prior to eruption, to a hypsodont 
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condition, in which high-crowned teeth continue to grow in 
height after eruption, in response to wear. This change is 
thought to have come about as the horses evolved from browsing 
types to animals that grazed upon harsh vegetation. The 
hypsodont dentition was advantageous because of the high 
silicon content of grasses and the grit that would occur upon 
low plant growth. 
This paper will attempt to review the taxonomic status 
problems in the study of the horse remains from this locality. 
Simpson (1932) recognized three genera and three species 
of Early Miocene horses from this deposit: 
Anchitherium clarencei Simpson 1932, 
Type locality: Midway, Florida. 
Archaeohippus nanus Simpson 1932, 
Type locality: Thomas Farm, Florida. 
Parahippus leonensis Sel!ards 1916, 
Type locality: Griscom Plantation, Florida. 
White (1942) ten years later, with a much larger sample for 
examination, recognized four genera and seven species: 
Anchitherium clarencei Simpson 1932, 
Type locality: Midway, Florida. 
Miohippus !£• Marsh 1874, 
Type locality: John Day, Oregon. 
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Parahippus blackbergi Hay 1924, 
Type locality: Garvin Gully, Texas. 
Parahippus barbouri White 1942, 
Type locality: Thomas Farm, Florida. 
Parahippus leonensis Sellards 1916, 
Type locality: Griscom Plantation, Florida. 
Merychippus gunteri Simpson 1930, 
Type locality: Quincy, Florida. 
Merychippus westoni Simpson 1930, 
Type locality: Quincy, Florida. 
Archaeohi~pus nanus Simpson was relegated to the synonymy 
of Parahippus blackbergi by White. Quinn (1955), in a paper 
only in part concerned with Thomas horses, took the position 
that Parahippus blackbergi should be referred to Archaeohippus 
as suggested by Stirton (1940) and that ~· blackbergi was 
distinct from Archaeohippus nanus~ Quinn also expressed the 
opinion that the species Parahippus barbouri and P. leonensis 
should be referred to separate species of Hippodon. 
Bader (1957) used statistical analysis of the gross 
measurements (i.e., length of total cheek teeth series: length, 
width, and height of individual teeth P4-M3) in his discussion 
of the Thomas Farm horses. Anchitherium clarencei did not 
enter into his analysis because all previous investigators were 
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in agreement on the validity of this species. He mentioned 
Miohippus ~· only briefly as a possible deviant of Parahippus 
blackbergi, and accepted White's synonomizing of Archaeohippus 
nanus and Parahippus blackbergi, but synonomized Parahippus 
barbouri and Merychippus gunteri with Parahippus leonensis. 
The dissimilar opinions expressed in the previous publi-
cations on the Thomas Farm horses makes one more study of them 
desirable. To "lump*' taxa primarily because of statistical 
analysis of measurements of teeth is to look at only a fraction 
of the available evidence: measurements do not take into 
account any possible morphological differences in teeth that 
fit into the same size group. On the other hand, ttsplittingn 
of what could very well be two highly variable species into 
three genera and five species gives much misplaced weight to 
what may be in reality the variants of a very variable group. 
The object of this study is to re-examine the already ttmuch 
examinedtt specimens and to see whether qualitative and quanti-
tative criteria can be reconciled. 
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Materials and Methods 
Below are listed the number of specimens of each species 
which were available for this study. It should be noted here 
that I have chosen to work primarily with teeth that show 
little or no wear; no other skeletal elements of these animals 
are considered in this study for reasons that will become 
clear (see below). 
Anchitherium clarencei Simpson 
Left mandible, White (1942, figured). 
Two upper cheek teeth. 
Miohippus ~· 
Partial right mandible containing p3-M1 • 
The isolated upper teeth referred to this genus by 
White were never catalogued as Miohippus. Six 
teeth now catalogued as Parahippus blackbergi are 
thought to be White's Miohippus specimens. 
Archaeohippus nanus Simpso~~ 
Maxillaries 0 
Mandibles 2 
Dentition, Upper 3 
Lower 2 
Parahippus blackbergi Hay 
Maxillaries 5 
I 
•• 
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Mandibles 
Dentition, Upper 
Lower 
Parahippus barbouri White 
Type: Skull, restored, MCZ No. 3646 
Paratype: Right mandible, MCZ No. 3814 
Skulls 
Maxillaries 
Mandibles 
Dentition, Upper 
Lower 
Parahippus leonensis Sellards 
Skulls 
Maxillaries 
Mandibles 
Dentition, Upper 
Lower 
Merychippus gunteri Simpson 
Skulls 
Maxillaries 
Mandibles 
Dentition, Upper 
Lower 
13 
7 
3 
4 
0 
0 
3 
0 
12 
7 
26 
15 
11 
0 
0 
0 
6 
8 
\ 
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As a first step in my study of this material, the entire 
collection of Thomas Farm horse teeth were first sorted on the 
basis of the most obvious difference, size. The individual 
specimens were next examined and compared against one another 
on my own estimation of similarities and differences in morpho-
logical characters and size ratios. 
Upon completion of this first examination I re-examined 
each specimen in the light of its original (i.e., White's} 
identification to see if the original identification could, in 
my opinion, be substantiated. I then tabulated the characters 
used by White in separating his groups and examined this 
tabulation for a diagnostic pattern. 
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Examination of the Materia1 
It was immediately apparent that certain groups of the 
Thomas Farm horses do not enter my prob1em, and I state be1ow 
my reasons for so be1ieving. 
Anchitherium c1arencei is a rare horse at this 1oca1ity. 
The type, a right M1-3, a 1eft P3-M1 , and a 1eft M2 , are a11 
from Midway, F1orida, and there is a right mandib1e with P2-M3 
from Thomas Farm. White (1942) had, in addition to the above 
materia1, a 1eft mandib1e in a1most perfect condition and a few 
iso1ated upper cheek teeth, a11 from Thomas Farm. Since 1942 
on1y one specimen referrab1e to A. c1arencei has been found at 
Thomas Farm; this is a first median pha1anx. The 1eft mandib1e 
(MCZ No. 3810) is c1ear1y un1ike the specimens that make up the 
bu1k of the Thomas Farm horses. It compares very favorab1e 
with Simpson's figure and his description, and 1eaves no doubt 
that it be1ongs to this genus and species. A. c1arencei does 
not enter into the Thomas Farm controversy revo1ving around 
Thomas Farm horses, and its identification has not been 
questioned. 
White's Miohippus ~· is another from in this category. 
The upper cheek teeth origina11y referred to this genus by 
White (1942) can no 1onger be identified with certainty; as 
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mentioned above, they were never catalogued under the name 
Miohippus ~· Six isolated upper cheek teeth mounted in the 
same plaster block have been catalogued as Parahippus black-
bergi (MCZ No. 4457) and have been noted anonymously on the 
museum label as "undoubtedly being White's Miohippus ~·''. 
Bader (1957) mentions these teeth as possibly White's Miohippus; 
he based this supposition upon the fact that they showed the 
primitive feature of the failure of the metaloph to unite with 
the ectoloph. I am not at all sure that these teeth were the 
ones mentioned by White and, therefore, I do not accept their 
identity as his Miohippus ~· specimens. However, as Bader 
indicates, these teeth fit well into the pattern of variability 
of P. blackbergi and I concur with Bader's identification of 
these specimens. 
However, better evidence for th~ possible presence of 
Miohippus at Thomas Farm is shown by a partial right mandible 
containing p3_Ml (MCZ No. 4455) which has been tentatively 
identified as Miohippus ~· also. The cingulae of this specimen 
are very strong and are unlike any other Thomas Farm specimen. 
Unfortunately there is little Miohippus comparative material at 
'the Museum of Comparative Zoology and I have had to resort to 
the literature. Only Osborn (1918, P• 67) illustrates the lower 
cheek teeth. MCZ No. 4455 compares very favorably with the 
0 
0 
0 
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Miohippus lower cheek teeth as figured by Osborn, and I think 
that this specimen should keep its tentative identification. 
It is definitely not parahippine in its characteristics. 
Merychippus westoni has never been identified with certain-
ty from Thomas Farm. The only apparent reason for White's 
mention of it would seem to be the proximity of Thomas Farm to 
the type locality for ~· westoni and the similarities (in 
White's opinion) ef the two horse faunas. I can find no reason 
for including this form on the Thomas Far~ faunal list ·as White 
has done {1942, p. 25) and concur with Bader (1957, P• 50) that 
no specimens are present. It should be dismissed from the 
Thomas Farm controversy. 
The remainder of the Thomas Farm horse teeth are readily 
divisible into two groups on the basis of size. The smaller 
. 2 3 
size group, Group A, ranges in length of P -M from 58.5 - 67:8 
mm. The larger size group, Group B, ranges in length of P2-M3 
from 83.4 - 104.0 mm. The gap between these two ranges implies 
that this difference is real. 
A tabulation of the morphological characters shows that the 
two groups are separable on the basis of their morphological 
features also. Table 1 shows that three out of eight morpho-
logical characters separate Group A and Group B. These are: 
absence of plications on the metaloph in Group A, the tendency 
' 
' 
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of the hypostyle to unite with the metaloph in Group A, and the 
strong cingulum on the lower cheek teeth in Group A. These 
differences in combination with the size difference confirm the 
separation of this sample into two groups. 
Group A has a narrow range in size and there is no indi-
cation that it could be split on this basis. It shows complete 
uniformity in removal of the cement, union of metaloph and 
ectoloph, and in the closure of the postfossette. The crochet 
is present in eight of fifteen specimens, plications on the 
posterior wall of the metaloph are found in six of fifteen 
- . 
specimens, and cingulae are found in ten of fifteen ~pecimens. 
There is no correlation between any of these features that 
0 would indicate a pattern for separation of this group. I see 
no basis for splitting further this essentially homogenous 
group. (See Table 2). 
The size variation of Group B covers a wider range and 
with its larger number of individuals might be expected to give 
more of a basis for further splitting, but no clumping of size 
group is shown. Characters other than size would thus have to 
furnish the evidence for splitting within this group. 
The most variable character in Group B is the amount of 
cement present. In the past, more importance than I think is 
justified has been placed upon this character (see below). The 
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crochet is variable only in its shape or prominence. It is 
absent in only one of the twenty-nine specimens. Out of 
twenty-nine specimens plications on the metaloph are found on 
both anterior and posterior walls in sixteen, on the anterior 
wall only in five, on the posterior only in three. They are 
totally absent in five. The metaloph is united in all but two 
specimens. The postfossette is closed in all but one specimen. 
Two specimens out of the twenty-nine used for tabulation 
showed a greater degree of variation. In both, the metaloph 
fails to unite with the ectoloph, there are no plications on 
the metaloph, and heavy cement is present. In one of these the 
crochet is lacking and in the other there is a tendency for the 
postfossette to be open. Despite the variation I can see no 
clear ground for regarding them other than as extreme variants 
of the larger group. (See Table 3). 
In summary, Group B appears to be highly variable but it 
has no features that allow it to be subdivided further. 
:~ 
\ 
i 
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Taxonomic Evaluation 
The variation in Group A does not warrant subdivision and 
it must be regarded as one species. However, the choice of the 
proper name does present a problem. 
Gidley (1906) in his generic diagnosis of Archaeohippus 
specifies "no crochet or anterior fold in the enamel wall at the 
metaloph". Stirton (1940) expresses the opinion that what was 
then known as Miohippus blackbergi should be referred to 
Archaeohippus because of its·small size and the variation in the 
presence of the crochet. Most descriptions of Parahippus 
specify the presence of a crochet. In my sample, eight of 
fifteen specimens showed a crochet. Unfortunately, my sample 
is inadequate in number, and until a larger sample of the Group 
A dentition is available I think this form should be referred 
to Parahippus blackbergi. 
White (1942) split Group B into two genera and three 
species, suggesting that they, in conjunction with Parahippus 
blackbergi, shewed a monophyletic series arranged as follows: 
Parahippus blackbergi-----Parahippus barbouri-----Parahippus 
leonensis-----Merychippus gunteri. My own analysis indicates 
that Group B is a single variable species. 
White (1942) stated that the amount of material referable 
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to Parahippus barbouri was limited. I list below the specific 
characters as given by White in his original description: 
11A small Parahippus with a moderately heavy 
coat of cement on all cheek teeth, plications 
on anterior and posterior walls of metaloph, 
crochet simple and usually not in contact 
with protoconule, protocone joining proto-
conule on all teeth by the time M3 has begun 
to receive wear, postprotoconal valley open 
except on Ml-22 postfossette may or may not be open on Ml- , external styles well de-
veloped, teeth subhypsodont.u 
White's (1942) first character, size, is so slightly 
different as to be insignificant as a diagnostic character, 
a belief also expressed by Bader (1957). The crochet is 
described as simple by White, yet I find it to be T-shaped in 
all but one of White's original specimens (perhaps this is only 
a semantic difference), including his type. Union of the 
protocone with the protoconule on all teeth by the time M3 has 
begun to receive wear is a condition found sporadically through-
out Group B. The remaining four characters likewise do not 
have the necessary constancy needed for diagnostic characters. 
My analysis fails to provide any reason? for recognizing 
Parahippus barbouri as a species separate from E• leonensis. 
The remaining forms White (1942) further split into 
Parahippus leonensis and Merychippus gunteri using the following 
rule: 
c 
0 
0 
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".The crochet must have joined the proto-
conule on Ml-2 by the time wear has exposed 
the principal cusps on M3 before the speci-
men can be placed in ~· gunteri. At this 
time both species have a height of tooth at 
the mesostyleon M2 of 10 mm. When the teeth 
of the progressive specimens of Parahippus 
leonensis are worn so that M2 has a height of 
7•7 mm at the mesostyle they disp~ay most of 
the characteristics of ~· gunteri." 
This rule leaves approximately one third specimens inde-
terminable because it applies only during the midwear stages. 
This eliminates the possibility of identifying the early and 
the late wear stages and does not give a proper picture of the 
variation. 
White (1942, plate 15.) shows the upper cheek teeth of a 
conservative and a progressive Parahippus leonensis and a 
specimen referre.d to Merychippus gunteri by White. Unfortu-
nately, the differing scale of these specimens gives a deceptive 
appearance to this plate. In ~ctuality, there is almost no 
size difference between the Par~hippus specimens and those that 
have been referred to Merychippus. The enamel pattern of so-
called ~· gunteri (MCZ No. 3801) and the conservative Parahippus 
(MCZ No. 3921) is almost identical. The only marked difference 
is in the amount of cement on the ~· gunteri dentitian. This 
is true for all specimens originally separated out by White as 
M. gunteri. 
Leidy (1856) in his type description of Merychippus states: 
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"No cementum fills up the inters;paces of 
the lobes nor does it appear to have 
existed as part of the structure of these 
teeth." 
In contrast to the above quotation, Stirton (1940) said: 
"Ordinarily, a fairly clear distinction 
might be made between these genera by 
stating that species having a considerable 
amount of cement on the teeth should be 
called Merychippus and those with little 
or no cement on the teeth should be called 
Parahippus. Unfortunately, this distinction 
cann0t be upheld, since it is assumed on 
fairly good evidence that teeth of the geno-
typic species Parahippus c0gnatus possessed 
a heavy coating of cement;» 
The presence or absence of cement or of varying amounts of 
cement in this group seems to me to be potentially a very mis-
leading diagnostic characteristic and should be disregarded 
(see below). If this character fails then the generic and 
specific distinction fails and Merychippus gunteri cannot be 
distinguished from Parahippus leonensis. 
In fact, then, Group B cannot be subdivided into more than 
one species; Parahippus leonensis is the older name and must be 
applied to this group. 
Amount of Cement as a Diagnostic Character 
The use of the amount of cement as a diagnostic ch~rac-
teristic and as an indication of evolutionary grade deserves 
critical evaluation. I question the importance of this charac-
ter in the Thomas Farm horse fauna. Two points seem especially 
important in this regard: 
1. Many of the teeth examined showed a heavier deposit of 
cement at and between the b~ses of the styles than was shown on 
. 
the sides of the tooth towards the crown or occlusal surface. 
This heavier deposit of cement showed a fractured surface on 
some teeth, indicating the possibility that originally this 
layer of cement had been thicker and of greater extent on the 
side of the too~h. I interpret the function of'the styles as 
that of buttresses that serve to contain and strengthen the 
cement coating by acting as internal supports and also by 
giving the tooth a larger surface area for the adherence of the 
cement. Teeth with heavy coatin~s of cement usually have the 
styles covered by a thin layer of cement, thus the styles could 
very well indicate by their prominence the original thickness 
of the cement coat. 
2. The cement coating of modern horse teeth shows a rough, 
but not pitted surface. Many of the Thomas Farm fossil horse 
0 
0 
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teeth show a pitted and eroded surface similar to that found on 
an acid-etched surface. This condition was in fact duplicated 
in the laboratory by using very dilute acid. ~ ~' the 
ground water flowing over or through a limestone matrix or bed-
rock could contain carbonic acid,-which could have a leaching 
effect upon the buried cement-coated teeth. Modern horse teeth 
tend to lose their cement coat~ng rather easily through drying 
a~d weathering. Therefore, I think that furing the fossil-
ization process this coating may well be lost in many cases. 
The main objection to this explanation of the Thomas Farm 
situation is the lack of uniformity in the pattern of cement 
removal. However, water flowing through the strata could carry 
varying concentrations of carbonic acid because of the dilution 
effect. It is not uncommon to see different effects of weather-
ing or of the surrounding matrix upon the same individual part 
of a fossil. -
Although no records were kept, White (1942, PP• 30, 31) 
stated that Merychippus gunteri and advanced Parahippus 
leonensis were found more frequently during the initial stages 
of the dig or near the surface of the deposit. This situation 
indicated to him that ~· gunteri was evolving from E• leonensis 
and he based the evolutionary grade of these two animals some-
what on the amount of cement. However, this might be explained 
-19-
also by the fact that the specimens buried near the surface of 
the deposit may have had less action by ground water containing 
carbonic acid. 
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' Post-cranial Material 
The analysis of the Thomas Farm fauna as I see it makes 
the identification of the post-cranial horse material possible. 
The size difference between Parahippus blackbergi and Parahippus 
leonensis is such that this material can readily be sorted into 
these two categories. To s~parate the post-cranial material of 
Group Bas White saw it (i.e., including Parahippus barbouri, 
~· leonensis, and Merychippus gunteri) is an impossible task 
without articulated material. Thomas Farm has yielded much 
post-cranial horse material but none of it has been articulated. 
Only articulated material can tell whether or not a species had 
the head/body ratio of an ass or of a thoroughbred. 
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Age 
The age of the Thomas Farm site is still controverisal. 
Simpson (1932), White (1942), Romer (1948), and Bader (1957) 
all date Thomas Farm as ULate Loweru Miocene on the basis of 
both the geology and the fauna. They expressed the belief that 
the Hawthorne Sea inundated the Thomas Farm site during the 
early Middle Miocene ending the deposition of fossil material 
at this site. If they are correct in their interpretation of 
the geology, this gives the Thomas Farm site a definite upper 
date. However, Vernon expressed the opinion that the Hawthorne 
Sea never extended to within twenty-five miles of Thomas Farm, 
having been halted by the Ocala uplift. He believes that the 
deposition of fossil material occurred throughout ~he entire 
Miocene. 
The dating of Thomas Farm by the fauna is contradictory 
and unsatisfactory. Parahippus is usually considered diag-
nostic of Early Miocene deposits and Merychippus is considered 
so for the Middle Miocene. There is no reason that they could 
not have existed together near the boundary of the two time 
periods. In this particular case my findings indicate that of 
these two only Parahippus existed at Thomas Farm and on this 
basis an Early Miocene date wouid be the most plausible. White 
• 
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(l942) reported two Thomas Farm carnivores that were closely 
related to forms found during the late Middle and Upper Miocene 
on the Plains, and two additional Thomas Farm carnivores that 
were not found on the Plains beyond the Early Miocene. For my 
own part, I think that it is best to continue to consider 
Thomas Farm late Early Miocene until better evidence is pre-
sented • 
-23-
Conclusions 
As a result of these studies, four horses are here recog-
nized as occurring at the Thomas Farm site: 
1. Anchitherium clarencei Simpson 1932 is a rare though 
clearly valid group. 
2. Miohippus ~· is tentatively recognized on the basis 
of a partial mandible that is more primitive in its 
characteristics than is seen in the other horses 
from this site. 
3. Parahippus blackbergi Hay 1924 is the smaller of the 
two horses referred to the genus Parahippus. 
Archaeohippus nanus Simpson 1932 is synonymous with 
this species. 
4. Parahippus leonensis Sellards 1916 is the larger 
Parahippus and is the most common horse found at 
Thomas Farm: Parahippus barbouri and Merychippus 
gunteri ar~ synonyms. 
\ 
The amount of cement in the Thomas Farm horses can be 
questioned as a diagnostic characteristic. Careful examination 
of the material shows indications that some teeth once had a 
heavier coat of cement than is now present. 
It is possible that ground water containing carbonic acid 
• 
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played a part in the differential removal of cement and that 
weathering could have also been a factor • 
0 
0 
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ABSTRACT 
A quantitative study of the dentition of the Thomas Farm 
fossil horses indicates that Anchitherium clarencei Simpson, 
Miohippus §E• (?), Parahippus blackbergi Hay and~· leonensis 
. 
Sellards occurred at this locality during the Early Miocene. 
The amount of cement on the teeth as a diagnostic character of 
Thomas Farm fossil horses is held to be invalid and in this 
case its importance as an indication of evolutionary grade is 
questioned. 
Table 1. Similarities and differences between Group A and 
Group B. 
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The fo~~owing illustrations show genera~ly the similarities 
and differences to be found on the fourth premolar of the 
Thomas Farm horses. 
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